Overexpression of insulin-like growth factor binding protein-3 by senescent human fibroblasts: attenuation of the mitogenic response to IGF-I.
We have previously demonstrated that senescent human diploid fibroblasts (HDF) produce large amounts of IGF-binding protein-3 (IGFBP-3) in comparison to early-passage vigorously proliferative HDF. In order to determine whether this excess IGFBP-3 accumulation plays a role in the observed attenuation of DNA synthesis in senescent HDF, we examined the response of these cells to IGF-I and two IGF-I functional analogs, [QAYL]IGF-I and insulin, both of which have extremely low binding affinity for IGFBP-3 but which exert their mitogenic effect via the IGF-I plasma membrane receptor. Senescent HDF showed an increased sensitivity of DNA synthetic response to [QAYL]IGF-I and insulin compared to IGF-I. IGF binding activity was significantly higher in conditioned medium of senescent HDF than the medium of young HDF, and virtually all of this enhanced binding capacity could be accounted for by IGFBP-3. Addition of recombinant IGFBP-3 to young cells at a constant molar ratio of 1:1 with respect to IGF-I significantly attenuated the response to IGF-I and abolished the response at a 2:1 molar ratio. These data indicate that IGFBP-3 accumulated in medium of senescent HDF can bind and sequester IGFs when present in molar excess and thereby account for a significant part of the attenuated response of senescent HDF to IGF-I.